Background: Breastfeeding practices such as early initiation of breast milk and exclusive breastfeeding are key to the reduction of childhood morbidity and mortality. Despite the importance of these practices, rates of timely initiation of breastfeeding and exclusive breastfeeding remain suboptimal in many sub-Saharan countries. This study aimed to examine the determinants of early initiation of breastfeeding and exclusive breastfeeding in the first 5 months in Malawi. Methods: This study used the 2015-16 Malawi Demographic and Health Survey data. A total of 6351 children born during the last 24 months and 1619 children aged 0-5 months at the time of the survey were analyzed for early initiation of breastfeeding and exclusive breastfeeding outcomes, respectively. Socio-demographic and socioeconomic factors including individual, household and community-level factors were tested for association with early initiation of breastfeeding and exclusive breastfeeding using logistic regression models. Results: The proportion of timely initiation of breast milk and exclusive breastfeeding were 76.9 and 61.2%, respectively. Delivering at a health facility (adjusted odds ratio [aOR] 1.77, 95% confidence interval [CI] 1.10, 2.87), vaginal delivery (aOR 3.15, 95% CI 2.40, 4.13), and singleton births (aOR 1.96, 95% CI 1.20, 3.21) were independent factors associated with the increased likelihood of timely initiation of breastfeeding. Age of children was associated with increased odds of exclusive breastfeeding, with children aged 3-5 months being less likely to be exclusively breastfed (aOR 0.24, 95% CI 0.18, 0.31). Conclusions: Healthcare providers and programs aimed at increasing rates of early initiation of breastfeeding should take into consideration women at risk such as those giving birth through caesarean section, giving birth at home, and having multiple births. Further, women with children aged 3-5 months should be targeted with health promotion interventions for exclusive breastfeeding.
Background
Appropriate breastfeeding practices are essential for the growth, survival, and development of infants [1] . Early initiation of breastfeeding (early initiation) is defined as feeding through mothers' breast milk to newborn infants within the first hour of birth, while exclusive breastfeeding (EBF) refers to infants receiving breast milk only i.e. no other liquids (not even water) or solids, with the exception of oral rehydration salt solution, vitamins, mineral supplements or medicines [1, 2] . The benefits of breastfeeding within 1 h of birth and EBF to both the mother and child are well-documented such as the reduction of risk of gastrointestinal diseases and acute respiratory infections, and better intellectual and social development [3] [4] [5] [6] [7] . Globally, appropriate breastfeeding practices have the potential to prevent over 800,000 under-fives deaths annually [8] . It is also estimated that 22% of neonatal deaths could be prevented if infants are put to the breast within the first hour of birth [3] . In developing countries, an estimated 13% of all child deaths could be prevented if optimal breastfeeding levels were achieved [8] . Therefore, adherence to the aforementioned breastfeeding recommendations is critical for good health outcomes and child survival [2, 5] .
Despite the evident benefits, the rates of early initiation and EBF globally remain low with approximately 50% of children under 2 years of age being breastfed within 1 h of birth [4, 6, 9] . Only 37% of infants under 6 months are exclusively breastfed in low and middle income countries [6] . In Africa, low prevalence of both early initiation and EBF have been reported [4, 5] . For instance, only 38.4% of mothers in Nigeria were reported to have initiated breastfeeding within the first hour of birth [10] while a 17% EBF rate was also reported [11] .
In Malawi, breastfeeding is universal with approximately 98% of all children reported to have been breastfed at some point in time [12] . The Malawi National Nutrition Policy and Strategic Plan recommends key outputs in strengthening infant and young feeding practices in Malawi [13] . Example activities outlined in the policy include: the provision of training by service providers to orient expectant women on the benefits of both breastfeeding within 1 h of birth and EBF; and sensitization and awareness campaigns [13] . However, a decline in the EBF rate in the first 6 months was observed from 72% in 2010 to 61% in 2016 [12] thus highlighting the need to understand the factors associated with breastfeeding practices in Malawi.
Previous studies have reported inconsistent findings regarding the factors associated with early initiation of breast milk and exclusive breastfeeding practices [3, 4, [14] [15] [16] [17] [18] [19] [20] . For instance, although delivering at a health facility was found to be associated with increased likelihood for exclusive breastfeeding in Nepal [19] , such an association was not reported in the Amibara district of northeastern Ethiopia [20] . These inconsistencies underscore the need for country-specific profiling of the determinants of early initiation and EBF. In Malawi, there is limited information regarding factors associated with early initiation and EBF practices.
Considering the declining EBF rates, the lack of research and inconsistent findings regarding factors associated with early initiation and EBF across countries, studies examining factors associated with optimal breastfeeding practices in Malawi are warranted. Therefore, using a nationally representative sample, this study sought to examine child-, maternal-, and health-related factors associated with early initiation and EBF in the first 5 months following birth in Malawi.
Methods

Study setting and data source
Malawi is located in southern-central Africa with an agriculture-dependent economy. The data were extracted from the 2015-16 Malawi Demographic Health Survey (MDHS) [12] . A total of 7970 children were included for analysis. The analysis for early initiation was restricted to the most recent birth in the past 2 years (n = 6351). However, analysis for EBF was restricted to the most recent birth and infants aged 0-5 months (n = 1619) [1] .
Sampling and data collection
The methodology, design and sampling methods of the MDHS have been detailed elsewhere [12] . Briefly, the survey used the 2008 Malawi Housing and Population census as its sampling frame. A two-stage cluster sampling design was employed with 850 clusters selected randomly and household listing conducted in the first stage. Using equal probability systematic selection, households from the chosen clusters were selected in the second stage.
Questionnaires, which were translated into two prominent local languages (Chichewa and Tumbuka), were administered to women of reproductive age (15-49 years) from the selected households via face-to-face interviews. The MDHS questionnaire collects data on a wide range of health indicators, including infant and young child feeding practices in addition to socio-demographic information.
Measurements
Dependent variables (early initiation of breastfeeding, exclusive breastfeeding)
The dependent variable in this study was optimal breastfeeding measured using two binary variables namely "early initiation of breastfeeding" (early initiation) and "exclusive breastfeeding" (EBF). Early initiation was defined as children less than 24 months of age who were put to the breast within the first hour of birth [1, 12] . Those that reported having initiated breastfeeding within 1 h of birth were recorded as "1" while those that initiated breastfeeding after 1 h were recorded as "0". Exclusive breastfeeding was defined as the number of infants aged 0-5 months (less than 6 months) who were fed exclusively with breast milk (including milk expressed or from a wet nurse) in the last 24 h [1, 12] . EBF allows the infant to receive oral rehydration salts, drops, syrups (vitamins, minerals, medicines) [1, 12] . Those who reported having fed their infant (0-5 months) with breast milk only or the allowed aforementioned liquids were recorded as "1" while those who had given infants other foods in addition to breast milk were recorded as "0".
Independent variables
A number of child, maternal, and health-related independent variables were selected for analysis. Child factors included age in months (0-2, 3-5, and 6-23) and sex (male, female). Maternal factors included maternal age in years (15-24, 25-34, ≥35) , marital status (married, unmarried), education (no formal education, primary education, secondary/post-secondary), and occupation (employed, unemployed). Wealth was calculated by the MDHS team using a principal component analysis model in which household items such as roofing materials and possession of bicycles were scored. The calculated scores were then divided into quintiles from poorest (lowest 20%) to richest (top 20%) [12] . In this study, the top 40% were categorized as rich, the middle 20% as middle class, and the bottom 40% were categorized as poor. Other maternal factors included region (northern, central, southern), place of residence (urban, rural), parity (primipara, secundipara, multipara), and media exposure measured by exposure to any of the following; newspaper, radio or television (yes, no). Health-related variables included place of delivery (health facility, non-health facility), number of antenatal visits, categorized as adequate (4 or more visits) or inadequate (fewer than 4 visits) [21, 22] , antenatal care attendant, categorized as skilled (health professionals) or unskilled (traditional attendants/no one), birth attendant, also categorized as skilled (health professionals) or unskilled (traditional birth attendant/self/no one), mode of delivery (caesarean section, vaginal delivery), birth type (singleton, twin or multiple), and perceived size of the child at birth (small, average, large).
Statistical analysis
All analyses were performed using Stata version 15.0 (Stata Corp LP, College Station, TX, USA) and considered the complex sample design. The "svy" command was used to adjust for cluster sampling design and sampling probabilities across clusters and strata. The distribution of participants according to early initiation and EBF status were analyzed using the Chi-squared tests. Unadjusted logistic models were used to examine the association between independent variables and early initiation and EBF, respectively. Variables with p-value ≤0.25 in the unadjusted model were manually included in the multivariate logistic models using purposeful selection method [23] . Adjusted odds ratio (aOR) and their 95% confidence intervals (CI) were used to report the strength of association between independent variables and early initiation and EBF, respectively. Sensitivity analysis was conducted to include only women who were tested for HIV for the purpose of controlling for HIV status and the results were fairly consistent. In this sensitivity analysis, HIV status remained insignificant and the sample was reduced to 2080 and 515 for EBF and early initiation, respectively. Therefore, we present results from the whole sample regardless of the availability of HIV status. The level of significance was set at p < 0.05 (two-tailed). Table 1 displays the characteristics of participants according to early initiation and EBF status. Out of 6351 last-born children born in the 2 years before the survey; 4889 (76.9%) were introduced to breastfeeding within the first hour of delivery. There was a significant (p < 0.05) difference between children who received breast milk within the first hour and those who did not in terms of infant age, maternal education, wealth, region, residence, parity, place of delivery, birth attendant, mode of delivery, birth type, and size of the child at birth.
Results
Distribution of participants according to EIFB and EBF
Approximately 61.2% (991) children were exclusively breastfed. EBF was associated with a child aged 0-2 months, having a mother with secondary or higher education, and multiparous women (all p < 0.05, Table 1 ). Table 2 presents the adjusted and unadjusted odds ratios (aOR) for early initiation. Children aged 6-23 months had 32% (aOR 1.32, 95% CI 1.05, 1.66) higher odds of receiving breast milk in the first hour of birth compared to those aged 0-2 months. Compared to urban dwellers, rural dwellers had increased odds of initiating timely breastfeeding (aOR 1.98, 95% CI 1.50, 2.60). Secundipara mothers had increased odds (aOR 1.34, 95% CI 1.06, 1.67) of initiating timely breastfeeding compared to primiparous women. Women who delivered at a health facility (aOR 1.78, 95% CI 1.10, 2.88), underwent vaginal delivery (aOR 3.15, 95% CI 2.40, 4.13), and had singleton births (aOR 1.96, 95% CI 1.19, 3.24)] were more likely to have had breastfeeding initiated in the first hour of birth compared to women who did not deliver at a health facility, those who delivered by caesarean section and those who had multiple births, respectively. Women from the central region had 41% (aOR 0.59, 95% CI 0.47, 0.76) reduced odds of early initiation of breastfeeding compared to those from the northern region.
Factors associated with early initiation of breastfeeding
Factors associated with EBF
Child age, region, and parity were significantly associated with EBF. Children aged 3-5 months (aOR 0.24, 95% CI 0.18, 0.31) were less likely to be exclusively breastfed compared to those aged 0-2 months. Mothers from the central region had 74% (aOR 1.74, 95% CI 1.19, 2.53) increased odds of exclusively breastfeeding their children compared to those from the northern region. Finally, mothers who were multiparous were more likely (aOR 1.54, 95% CI 1.14, 3.00) to exclusively breastfeed their children compared to primiparous women ( Table 2) .
Discussion
This is the first population-based study to examine determinants of early initiation of breast milk and exclusive breastfeeding in Malawi. The results reveal that, among others, health facility delivery, vaginal delivery, and singleton births had increased odds of children being breastfed within the first hour of birth. Further, children aged 3-5 months were less likely to be exclusively breastfed compared to those younger than 3 months. Regional variations were observed for both early initiation and EBF, with children from the central region exhibiting increased odds of EBF and reduced odds of early initiation compared to their counterparts from the northern region. The current study demonstrated that in Malawi the rates of early initiation and EBF are 76.9 and 61.2%, respectively. Similar rates of EBF were observed in Gambia (60.2%) [24] . The World Health Organization considers early initiation rates ranging between 50 and 89% as good [25] and Malawi's early initiation rate falls within this category. However, more needs to be done to graduate from good to very good (prevalence between 90 and 100%) [25] . Despite a relatively higher EBF rate compared to other sub-Saharan African countries [11] , the rate has fallen from 71% in 2010. Thus, it is critical to discuss the factors associated with EBF in Malawi.
Factors associated with early initiation of breastfeeding
Our study finding that rural residency was associated with increased odds of early initiation of breastfeeding is in contrast to some other studies [15, 20] . One study that similarly reported rural residents had increased odds of early initiation of breastfeeding was conducted in Saudi Arabia [26] . One possible explanation for this finding is that women in urban areas may be more often exposed to infant formula advertisements than their rural counterparts, which could increase the chances of bottle feeding rather than breastfeeding in the first hour of birth. However, more detailed research is warranted to understand this pattern [27, 28] .
Secundipara women were associated with increased odds of breastfeeding initiation within 1 h of birth. Similar findings were reported in the Amibara district of northeastern Ethiopia where primipara women were less likely to initiate breastfeeding early [20] . Primiparous women may be associated with having little knowledge about pregnancy [29] , while secundipara women may have the experience and knowledge gained from past pregnancies to know when exactly to initiate breastfeeding. Children from the central region were less likely to be breastfed early (within 1 h of birth). In Malawi, a higher percentage of educated women dwell in the northern region as compared to central region [12] . This might explain the current study's observation that women from the central region were less likely to initiate breastfeeding within 1 h of birth as most of the women from this region may be less likely to have formal education compared to those from the northern region. Higher maternal educational levels have been associated with increased odds of having early initiation of breastfeeding elsewhere [19] . Therefore, government needs to deliver health promotion initiatives and educate women in the central region of Malawi.
In terms of the health-related factors, delivering at health facility, vaginal delivery, and being born singleton were associated with increased odds of early initiation of breastfeeding. This is consistent with other African studies [15, 20] . The benefits of delivering at heath facility include close monitoring by skilled attendants who may help the mother to initiate breastfeeding. In Malawi, the infant and young child feeding guidelines recommend that midwives or other skilled staff encourage early breastfeeding initiation [30] . In addition, the longer time taken to recover after caesarean section is thought to have an influence on early initiation of breastfeeding [31] . Further, delayed skin-skin contact due to prolonged mother-infant separation has been reported to be a reason for failure to initiate breastfeeding among women who give birth by caesarean section [32] . This might explain why in this study, consistent with previous research [18, 32] , children born by vaginal delivery were more likely to be breastfed within 1 h of birth than those born by caesarean section. In addition, the birth of twins or other multiple births has been reported to be physically and mentally demanding compared to a singleton birth with subsequent effects observed on the timing of initiation of breastfeeding [33] .
Factors associated with EBF
Consistent with a study conducted in India [34] , our results reveal that children aged 3-5 months were less likely to be exclusively breastfed compared to those aged 0-2 months. Mothers of older infants may feel that their children are ready to be introduced to complementary food unlike those children younger than 3 months. In Nigeria, a study reported an existent belief that after 3 months, breast milk is insufficient and therefore, other feeds are thought to be necessary in addition to the breast milk [35] . Therefore, educational messages aimed at improving exclusive breastfeeding should target mothers with children in this age group. Children from the central region in this study were more likely to be exclusively breastfed as compared to those from the northern region. As previously noted, a high proportion of women from the northern region in Malawi are educated [12] and therefore, are more likely to get better opportunities for employment. In Malawi, maternity leave for working mothers is for a period of 3 months which is inadequate to exclusively breastfeed children under the age of 6 months [36, 37] . Multiparity was associated with increased odds of exclusive breastfeeding. Higher parity may translate to experience in child rearing and thus, awareness of what is required in terms of EBF [35] . In contrast, a study in Bangladesh reported no significant association between parity and EBF [38] . A strength of this study is the use of a nationally representative sample, which enables the results to be generalizable to Malawian women. However, the study is subject to some limitations. The information collected about early initiation and EBF was based on women's recall, and thus recall bias may have occurred. Limiting the sample to last born children in the last 2 years may adjusted for child age, child sex, education, wealth, region, residence, number of children, place of delivery, birth attendant, mode of delivery, birth type, and size of child at birth c adjusted for child age, child sex, woman's age, education, wealth, region, residence, number of children, media exposure, and mode of delivery have helped to minimize the bias. As early initiation and EBF practices were self-reported, social desirability bias may have occurred hence the results should be interpreted with caution. The cross-sectional design of the study could not allow causal inferences to be made.
Conclusion
This study examined individual factors and health-related factors associated with early initiation of breastfeeding and exclusive breastfeeding in Malawi. Factors such as delivering at a health facility, vaginal delivery, singleton births, region, and number of children were found to be significantly associated with these breastfeeding practices in Malawi. Healthcare providers should pay attention to the risk groups namely: women delivering at home or by caesarean section and multiparous women, to increase the rate of early initiation of breastfeeding in Malawi. In addition, programs aiming at educating women about EBF are recommended. Future studies should consider examining community influences on optimal breastfeeding practices. 
